Construction 3D printing technology has been rapidly developed, but in the usual life, there are still many people who have not heard of or used construction 3D printing products, and many people want to buy Construction 3D printing products, but there is no channel. Therefore, through the questionnaire survey of potential customers, from the willingness of potential customers, the influencing factors of construction 3D printing technology product trading platform are analyzed, and the PLD-SEM model is established. The potential customers are analyzed in the 3D printing technology product trading platform, with more attention to factors, including product categories, prices, trading platform customization features, and excellent network capabilities. Finally, the 3D printing technology product trading platform was designed, and the customer management module, construction 3D printing technology product information management module, construction 3D printing technology product retrieval module, and transaction information management were proposed. Building a fully functional 3D printing technology product trading platform that can attract more potential customers provides customers with a channel to understand and purchase 3D printing products and helps solve the current 3D printing technology products difficult to promote and trade problem.
Introduction
3D printing is a rapid prototyping technology. It mainly relies on computer pre-edited operation instructions to create a digital model of the product, and the 3D printer prints the product layer by layer according to the model [1] . Since Charles Hull invented the first 3D printer in 1986, 3D printing has been widely used in manufacturing, bioengineering, automotive engineering, aerospace engineering, food processing, and other fields [2] [3] [4] . For example, in medical terms, 3D printing has made it possible to make teeth, drugs, and even bones, where Goyanes et al. [5] manufacture individual tablets containing drug doses tailored to individual patients by fusing filament 3D printing (FF 3DP). The minimum feature can be achieved as 0.1 mm; in some hospitals, the organ model that is usually trained is also printed by 3D printing technology. Even some bones can be printed in 3D and implanted into the patient. 3D printed bones have good compatibility with human tissues [6] . In terms of chemistry, Feng Zhang et al. [7] proposed 3D printed electrochemical energy storage devices compared to conventional electrochemical energy storage devices. It can better control the electrode and solid electrolyte to ensure its performance. In printing, Zhang et al. [8] use fused deposition modeling (FDM); based on graphene-based 3D printing flexible circuit, the minimum features of 3D printing can be realized, 1.75 mm. It can be said that the current 3D printing technology is developing very rapidly and its use is more and more extensive. Printing accuracy is also getting higher and higher, even reaching nanoscale printing [9] . The number of items that can be printed is also growing, such as Yingchuang Technology in Shanghai, China. In November 2015, the company successfully printed a 15-meter-high 6-story building using 3D printing technology.
As a branch of 3D printing, construction 3D printing (C3DP) has attracted more and more scholars' attention in recent years. Compared with traditional building methods and prefabricated building methods, C3DP has many advantages. First, C3DP can greatly shorten the construction period. In 2014, China Yingchuang successfully used C3DP technology within 24 hours. Print out the blanks of 10 villas. Second, C3DP can produce less construction waste.
In the 3D printing process of the building, new technical materials were used. For example, Biranchi used experiments to develop a printable one-component geopolymer mixture including aluminosilicate as the material of the wall. It can be extruded and stacked by the nozzle of the 3D printer without deforming the bottom layer, which greatly deepens the wall's resistance to the environment [10] . Although C3DP technology has many advantages, it is still not popular around the world. The main reasons are as follows.
The first is safety. In recent years, people have expressed concern about the safety performance of 3D printed products. Buildings that are printed in 3D require not only high load carrying capacity but also high resistance to earthquakes, earthquakes, and harsh environments. This has high requirements for the structure and materials of the building. In fact, with the in-depth study of C3DP in recent years, this problem has gradually been solved. Maier et al. [11] have experimentally proved that calcium aluminate cement (CAC) has high hardening properties and can be applied to C3DP; Khoshnevis et al. [12] proposed a cement composite material composed of mud-like and clay-like materials. The composition can be smoothly extruded through the contour processing system to achieve high surface finish and highest geometric accuracy. Through experiments, Salvador et al. [13] developed a new type of squeezable concrete material: sprayed concrete. It is a blend of optimized aggregate, fine sand, high-content cement and powder additives. It has the advantage of being easy to circulate in 3D printers and easy to extrude, while also having good adhesion and bulk thickness. And in 2007, Italian engineer Enrico Dini invented a largescale powder 3D printer whose main purpose was to repair Construction artifacts. Biranchi et al. [14] found that adding attapulgite clay (NC) to concrete in 3D printing through nanotechnology can effectively improve the hardness and mechanical strength of concrete. In 2012, Novikov and others successfully designed a construction 3D printer and named it "Stone Spray". In 2014, the Chinese company Qingdao Unique Technology also exhibited a large 3D printer measuring 12 m × 12 m ×, which can extrude a semimolten glass reinforced plastic material layer by layer on the foundation floor to build a prototype [15] . Nowadays, there are already many C3DP companies in the world, and successfully printed the buildings for people to live. All of the above are sufficient to show that C3DP technology has become more mature and can provide sufficient protection for people who use 3D printed buildings.
Secondly, the promotion of C3DP is not strong enough for people. This paper has conducted a questionnaire survey of people from all walks of life in 165 communities. In the survey results, 56% of people have never heard of C3DP, and 12% have heard it but have no interest in C3DP. 21% of people have heard but have not used C3DP products, and only 11% have used C3DP products. And in China, the number of 3D printing technology trading platforms is very small. Some companies or individuals want to customize some personalized 3D printing technology products, but they have to give up because there is no channel to buy. Although there is a trading platform for C3DP DreamWorks in China (http://www.mayidida.com/), the platform is currently in the initial stage, with less customer demand, fewer products, and less influence. Some customers also reported that the platform still has shortcomings such as unreasonable website design and no product recommendation page, which makes customers reluctant to use the platform again. Taobao, Jingdong, and other trading platforms also sell some 3D printing technology products but cannot meet the individual needs of customers for products. This indicates that the existing C3DP technology product trading platform cannot meet the needs of the contemporary society. To this end, it is urgent to solve the problem that building a customer-satisfied 3D printing technology product trading platform that can meet various needs.
In the current research literature on C3DP, most of them study its material composition and structure, how to attract potential customers to understand and use C3DP products, and how to build C3DP technology. There are few studies on product trading platforms. Through the specific analysis of existing literature and examples, according to the particularity of the 3D printing technology product trading platform, the impact of three factors is based on network capabilities, C3DP technology products and platform functions on potential customers, and potential customers to the building. The influence of 3D printing technology product trading platform, combined with PLS-SEM tool research to build a customer-oriented 3D printing technology product trading platform with customized functions.
Research Hypothesis
. . Relationship between Network Capabilities and Product the Willingness of Potential Customers. Mayidida is the only existing trading platform of C3DP technology and products in China. It is a web-based website, and its network capabilities have a great impact on whether product customers are willing to use the platform. Network capabilities include both the network technology capabilities built by the website and the network propaganda capabilities. A technology and products trading platform with good network technology capabilities, including a fast open platform and a retrieval system, can attract potential customers to use this trading platform [16] . The network propaganda capabilities are also very important to the potential customer. No matter how good the product trading platform is built, if the network propaganda capability is not enough, the product customer's attention may be little and far between. Based on this, in order to build a trading platform of C3DP technology and products, the following assumptions are made:
H1: Network technology capabilities have a positive impact on the willingness of potential customers.
H2: Network propaganda capabilities have a positive impact on the willingness of potential customers.
. . e Relationship between C DP Technology and Products and the Willingness of Potential Customers. The C3DP technology and products here include categories, quality, and price. These are also the most concerned content on trading platform of C3DP technology and products to potential customers. If the product in the platform is rich in variety, is reasonable in price, and is good in quality, the potential customers will be more willing to use the trading platform [8] . Based on these, there are the following assumptions.
H3: The categories of C3DP technology and products have a positive impact on the willingness of potential customers.
H4: The quality of C3DP technology and products has a positive impact on the willingness of potential customers.
H5: The price of C3DP technology and products has a negative impact on the potential customer wishes.
. . Relationship between Platform Function and the Willingness of Potential Customers.
A trading platform with multiple functions can attract potential customers to purchase products in the trading platform. Taobao, Jingdong, and other trading platforms have product push function, which collects product keywords searched by potential customers in the platform. When the next potential customers log into the trading platform, the platform actively pushes the same type of quality products with keywords to satisfy potential customers demand. Sometimes the products sold on the platform can't meet the customer needs. For example, the size of the 3D printed chair sold in the platform may be too large or too small for the customer. Many potential customers want the platform to have product customization function. Based on this, the paper makes the following assumptions:
H6: Product push function has a positive impact on the willingness of potential customers.
H7: Product customization function has a positive impact on the willingness of potential customers.
. . Relationship between Willingness of Potential Customers and Trading Platform of C DP Technology and Products.
C3DP technology and products are sold to potential customers, so the willingness of potential customers is crucial for trading platform of C3DP technology and products. The more potential customers, the higher visibility of C3DP trading platform. At present, the transaction methods of C3DP technology and products are mainly based on customer active search. The social formed C3DP technology and products market transactions are not standardized, and the scope is small, which cannot meet the needs of potential customers. Based on this, the following assumptions are made:
H8: The potential customer wishes have a positive impact on the C3DP trading platform.
In summary, the theoretical model of this study is presented, as shown in Figure 1. 
Introduction to PLS-SEM
Partial least squares structural equation model (PLS-SEM) is a new method proposed by Wold [17] equal to the regression in the 1980s. It is suitable for measuring multi-index aggregation problems, mainly through the use of iterative. The method performs operations to effectively estimate the relationship between explicit and implicit variables and the relationship between hidden variables [18] . Compared with the Maximum Likelihood Estimation Method (LISREL), the PLS method can also be highly adaptable to small samples, can better deal with the multicollinearity problem between indicators, and can study latent variables and their measured variable groups. The relationship [19] and the construction of 3D printing products customers are small, the group is special, and the use of PLS-SEM method can reflect the interaction between various factors, so that a more realistic 3D printing technology product trading platform can be designed. The PLS-SEM method does not require the data to obey the multivariate normal distribution in the study sample data distribution, and is especially suitable for small sample conditions, and can combine two different index types: formative indicators and reflective indicators, especially directly obtaining 2 , to maximize the interpretation of the variation variance of the dependent variable, closer to the data, and enhance the accuracy of exploratory research and data analysis. At present, the PLS-SEM method has been widely used in economic management, biomedicine, etc. and has been recognized by most scholars.
The specific model of PLS-SEM method is as follows.
External Model. Suppose that each explicit variable is:
. . , , = 1, 2, . . . , , In this paper, denotes the question J, and denotes the load of the person P on the question J, and assume that each explicit variable corresponds to a hidden variable , ( = 1, 2, . . . , ), of which the mean of is 0 and the variance is 1. The measurement model is the relationship between and [20] .
In the form of expression, the measurement model usually has two forms of reflection, as shown in formula (1).
ℎ is a random error, and the mean of ℎ is 0; it is not related to .
is its load factor. The upper formula should meet the following conditions:
In the way of reflection, the only dimension test needs to be done, and the principal component analysis can be used to test it.
Another way is to constitute the way that has a linear combination with its explicit variable group , which is
where is also a random error term that satisfies formula (3) and
It shows that mean value is 0, and it is not related to the explicit variable . 
Empirical Research
. . Data Collection and Classification. The data collected by the study was obtained by distributing questionnaires to potential customers of a regional product. The questionnaire answer is a single choice, the answer is a five-scale, 5 means "strongly agree", 4 means "agree", 3 means "indifferent", 2 means "disagree", and 1 point means "strongly disagree" [21] . The specific measurement scale is shown in Table 1 .
In the two cities of Beijing and Tianjin in China, 170 questionnaires were distributed and 165 were returned, of which 150 were valid questionnaires and 15 were invalid questionnaires. The effective rate is 90.9%, which is in line with the validity of the questionnaire. In the specific statistical group, it includes age, gender, city, and whether you have heard of four types of C3DP products. Judging from the specific types of projects, the distribution of the survey objects basically covers various types, reflecting the high quality of the survey questionnaires. Descriptive statistics for specific questionnaires are shown in Table 2 .
. . Data Processing. After the latent variable index is determined, the reliability and validity of the SPSS software are first analyzed. For model reliability evaluation, we mainly evaluate the reliability of the scale by measuring the internal consistency of items. The internal consistency is tested by the value of Composite Reliability and Cronbach Alpha ( ) coefficients. In the exploratory study, Composite Reliability is required to be above 0.7 and Cronbach Alpha ( ) to be greater than 0.6 [22] . It can be seen from Table 2 that the Composite Reliability of all the latent variables and Cronbach Alpha ( ) coefficients meet the requirements, which indicates that the measurement model has good reliability.
When all loads are greater than 0.6, the latent variables can be reasonably explained. As shown in Table 3 , all the loads in this study satisfy the requirements of structural validity. In addition, the convergence validity and discriminant validity of the PLS model are mainly based on Average Variance Extracted, requiring Average Variance Extracted (AVE) greater than 0.5 and requiring that the square root of the Average Variance Extracted (AVE) value be greater than the correlation of other latent variables Coefficient [23] . From Tables 3 and 4 , we find that the research data satisfy the above conditions, indicating that there is a good linear equivalence relationship between the measured variable and the latent variable. The measured variable can explain the latent variable well.
The predictive ability of the C3DP trading platform model is evaluated by the multiple decision coefficient 2 (see Table 5 ). The larger the value, the stronger the ability of the measured variable to interpret the latent variable [24] . It can be seen from Table 5 that the degree of interpretation of the model by potential customers is 0.696.
2 of the network technology capability to the potential customer's will is 0.702, and 2 of the network propaganda capability to the potential customer's will is 0.659. 2 of the C3DP technology and products category to the potential customer's wishes is 0.684, 2 of the C3DP quality to the potential customer will is 0.822, 2 of product price to product potential customers is 0.738, 2 of the product push function to potential customers is 0.872, and 2 of product customization to the potential customer wishes is 0.885. In general, 2 has a weaker interpretation ability between 0.25 and 0.5, and an interpretability between 0.5 and 0.75 is moderate. The values in Table 5 indicate that the interpretation ability of the model meets the requirements.
. . Hypothetical Verification. The model of Figure 1 was solved by Smart-pls 3.0, and the obtained path is shown in Figure 2 . The path coefficient represents the influence relationship between the various latent variables. The larger the absolute value of the path coefficient, the stronger the influence of these two latent variables. It is generally considered that the path coefficient exceeds 0.7, which is a strong influence. The 0.5-0.7 are a general influence, and the following 0.5 is a weak influence. It can be found from the Mathematical Problems in Engineering 5 data in Figure 2 that H1, H4, H5, H6, H7, and H8 are all strongly positive, assuming H2 and H3 are generally positive effects.
. . Discussion of Results. The above research results show that the willingness of potential customers has a strong influence on the C3DP trading platform. When designing and constructing the C3DP trading platform, we should pay attention to the willingness of potential customers. Network capabilities, platform capabilities, and products have a positive impact on potential customers who have not used C3DP, with customized features and product prices that are more attractive to them. In other words, when establishing a C3DP trading platform, the first thing to focus on is whether the sellers in the platform have the ability to customize personalized products and cooperate with companies that can manufacture personalized products and need to control the building. The price of C3DP is to win more potential customers. At the same time, we must also pay attention to the network technology capabilities, product quality, product push function, and other factors of the platform. These are also the places to be considered when establishing the C3DP trading platform.
C3DP Trading Platform Construction
Java ranks first in common languages due to its inherent network mobility, object-oriented, platform-independent, secure, and reliable features. The portability of the Java language can save development costs and resources by sharing a large amount of code. Therefore, Java language is the implementation tool for the website of the C3DP trading platform, providing user-oriented design [25] . Background mainly provides database support and system management and maintenance. SQL language structure is simple, powerful, and widely used. MySQL, Oracle, and other database development systems support SQL language as the query language. Therefore, the C3DP trading platform system uses SQL language and MySQL for database data storage design. In order to meet the demand of potential customers to purchase C3DP technology and products, the C3DP trading system mainly includes customer information management, technical product information management, technical product retrieval, and transaction information management, four modules [26] . The platform provides the following functions: (1) users can query the price and quality of the products they need from the C3DP trading platform; (2) users can post their own personalized needs from the C3DP trading platform. Its specific design is shown in Figure 3 .
The system has a total of four modules, which are described as follows.
. . e Management Module of Customer. There are two kinds of customer management. One is the basic information management of customers. With the information of customers, it is possible to carry out the work of order delivery, data statistics, and collation according to these information. Customers must be registered to become a member to log in and need to pass the authentication (including name, ID number, foreign passport, or other equivalent documents), and you have the right to use, purchase, communicate, etc. after logging in. The other is customer search information management. The platform collects C3DP technology and products type information that customers frequently check . . e Information Management Module of C DP Technology and Products. This section includes the attributes (product type, product size, product production location, price, and quantity) of the C3DP technology and products that the sellers upload. It also includes the satisfaction level of the customer. And it allows users to add, delete, and update the products information which consumer uploaded.
. . e Search Module of C DP Technology and Products.
This module is divided into general technical product search and personalized product custom search. The purpose of general technical product search is to facilitate customers to search for products, including specific product search and fuzzy search, which is a module for customers. Personalized product customization search is to meet the needs of potential customers. After collecting the types, sizes, and materials of the personalized C3DP technology and products that potential customers want to customize, the information is summarized and placed. On the customized platform, the seller decides whether the product can be customized through evaluation information. If seller can do it, the seller will discuss price with the customer and finally finish the transaction on the platform. This module faces the customer and the sellers.
. . e Information Management Module of Transaction.
After the potential customer retrieves the product he wants, he adds it to the shopping cart. The shopping cart can keep the product for 1 hour. If the order is not generated after 1 hour, the shopping cart will be automatically cleared. If the order is generated, the C3DP trading platform provides customers with a variety of flexible trading methods: A online payment and distribution; customers need to clearly indicate the address of the product, contact information; B online payment and self-collection; close to the business, customers can choose this way, can save the delivery time, and get the product as soon as possible; C payment on site and removal of products. the transaction method, the order is reserved for 3 days, if the user does not take the product after 3 days, the seller can close the order; D independent trading between sellers and customers. This method is only applicable to customized C3DP technology and products. After the transaction is completed, the customer can cancel the product demand information. This is according to the above four modules involved in the entity and relationship drawing database concept design E-R diagram, as shown in Figure 4 .
Conclusion
In order to promote the development of C3DP in China, the C3DP trading platform can attract more potential customers and functions are built. This paper builds network capabilities by investigating some people in Beijing and Tianjin, China. Based on the PLS-SEM model combined with 150 questionnaires and the empirical study of the above model, the conclusions are as follows:
(1) Product customization and product push have a strong positive impact on potential customers. Compared with other trading platforms, the C3DP technology product trading platform should have product customization function and product push function to attract more potential customers. The product push function is to let potential customers passively understand the C3DP products, increase the way for potential customers to know the C3DP products, and lay a good foundation for the promotion of C3DP in China. The product customization function can meet the individual needs of today's potential customers and bring out the technical advantages of C3DP: product diversification.
(2) The type and price of the product have a strong positive impact on potential customers. So the type and price of products are also important ways to attract potential customers. C3DP products should meet the purchasing power of the masses. If the price is too high, it will eventually lead to the loss of potential customers, which will make it difficult for C3DP to be promoted in China. On the basis of product safety, C3DP companies should be encouraged to carry out various types of development, which can make 3D printing products available to people of different occupations.
(3) Attracting more potential customers, the C3DP technology trading platform itself should also have perfect functions, which can organize and store different kinds of information, such as customer information, product information, and C3DP enterprise information. At the same time, having certain network technology capabilities is also an important factor in ensuring the long-term development of the 3D printing technology trading platform.
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